In this paper, we establish a Dancer-type unilateral global bifurcation theorem for the one-dimensional p-Laplacian with a singular weight which may not be in L 1 . As the applications of this theorem, we prove the existence of nodal solutions for p-Laplacian with f 0 ∈ [0, +∞] or f ∞ ∈ [0, +∞], where f (s)/(|s| p-2 s) approaches f 0 and f ∞ as s approaches 0 and ∞, respectively.
Introduction
In this paper, we shall establish a unilateral global bifurcation theorem for the following one-dimensional p-Laplacian problem [] studied the existence of positive solutions as well as sign-changing solutions of problem (.) with f  ∈ (, +∞) and f ∞ = . Later, they [] again considered the case of f  ∈ (, +∞) and f ∞ = +∞. Another aim of this paper is to investigate the existence of nodal solutions for problem (.) with all of the following six cases: The rest of this paper is arranged as follows. In Section , we establish the unilateral global bifurcation theory for problem (.). In Section , we prove the existence of nodal solutions for problem (.) with any one of the above six cases. http://www.journalofinequalitiesandapplications.com/content/2013/1/577
Theorem . Let (A)-(A) hold and f
 , f ∞ ∈ (, +∞). If λ ∈ (λ k /f ∞ , λ k /f  ) ∪ (λ k /f  , λ k /f ∞ ),
Unilateral global bifurcation
. By a solution of problem (.), we understand a function u ∈ E with ϕ p (u ) absolutely continuous which satisfies problem (.). Problem (.) is equivalently written as
where a : 
Hence, for (λ, u) ∈ R × E, we can define 
where β is the number of eigenvalues λ k of problem (.) less than λ. 
then ξ is nondecreasing with respect to u and
By (.) and the continuity and compactness of G p , we obtain that for some convenient subsequence v m → v  as m → +∞. Now v  verifies the equation
and v  = . Hence v  ∈ S j which is an open set in E, and as a consequence for some m large enough, v m ∈ S j , and this is a contradiction.
Proof of Theorem . Taking into account Lemma . and Lemma ., we only need to prove that C k ⊂ ( k ∪ {(λ k /f  , )}). By an argument similar to that of Lemma ., we can show that there exists a neighborhood O of (
, u ≡ . Let w n := u n / u n , then w n should be a solution of the problem
By (.), (.) and the continuity and compactness of G p , we obtain that for some convenient subsequence w n → w  =  as n → +∞. Now w  verifies the equation 
Nodal solutions
In this section, we use Theorem . to prove the existence of nodal solutions for problem (.) with all of the six cases introduced at the start.
Proof of Theorem . Applying Theorem . to problem (.), we have that there are two distinct unbounded continua C
To complete the proof of this theorem, it will be enough to show that C
We divide the rest of the proof into two steps.
Step . We show that there exists a constant M such that λ n ∈ (, M] for n ∈ N large enough.
On the contrary, we suppose that lim n→+∞ λ n = +∞. On the other hand, we note that
The signum condition implies that there exists a positive constant such that f n (x) ≥ for any x ∈ [, ]. By Theorem . of [], we get u n must change its sign more than k - times in (, ) for n large enough, and this contradicts the fact that
Then η is nondecreasing and
We divide the equation
by u n and set v n = u n / u n . Since v n are bounded in E, after taking a subsequence if necessary, we have that v n v for some v ∈ E. Moreover, from (.) and the fact that η is nondecreasing, we have that
By the continuity and compactness of F, it follows that
where λ = lim n→+∞ λ n , again choosing a subsequence and relabeling it if necessary. 
It is clear that v =  and v
Clearly, problem (.) is equivalent to
It is obvious that (λ, ) is always the solution of problem (.). On the other hand, we have that
Similarly, we can also show that f ∞ = f  . Proof By an argument similar to Theorem . and the conclusion of [, Theorem .], we can obtain the conclusion.
Next, we shall need the following topological lemma.
Lemma . (see []) Let X be a Banach space and let C n be a family of closed connected subsets of X. Assume that:
(i) there exist z n ∈ C n , n = , , . . . , and z * ∈ X such that z n → z * ;
(ii) r n = sup{ x |x ∈ C n } = +∞; (iii) for every R > , ( 
